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OudCEEE
• BEEEEadsEdEEVEEdEEEVEEdEE
• BsEpfEEEIEEECEMdE
• MEEaCCEEEEBs�JIψ φaEMuCaEEaEaCdsEsEaEEE∆Γs
• TfEESVTEdEEMMEEEaEEEBu,E,s EfaEICEss VVE
EEEads
• OCsEEEadEEEEEEEBs�φφEEEads
– BMEaEEEAdPEEEEEBu� φΚ

• OCEEEadEEE EEEVEEdEEEEEsEEaEEEsEEEEdddEaEEE
BE� φΚ∗

• duduEE
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•MEasuEEEMEaEMuCaEEEEsdEECudEEEEEEEEEEadEpEEEuEdsEEEdEEIEEEEpEC.EaIpCEduEEsEaEEE
dfEEEEEECadEEEEpfasEsEdfEEuMfEEEdEEEEEEEEEEEEEEEds
•IEwEPfdsEEsEEEuCEECEEEEdEEdEEECdEdPEEEECadEEEEEEEaEdEEEEdfEEaIpCEduEEsEaEEE
EEEEEEEEdEIEEECsEMEEEEadEEEEEEEEEEdEpaddEEEsEEEEdPEEEECadEEEE(E.M.EEEEdfEEBE�φK*0E
EasE:GEEE,MEfaEda fEp-pfI0309282)
•dEEadEdEEdPEEEMEEsdadE MEEEsEEEEEEIEEEEECsEEEaCCEsEdEEdEsdESMIIEasuEEEIPE
paEaIEdEEsE(dadda EdEaC.,EfEp-pfI0406I92),EEEEMEEEEaCEEEquEEEEdaMMEEEsaIpCEsEaEEE
dEIEEEEpEEEEEdEaEMuCaEEaEaCdsEs

�TEEpCEEpEEEuEdE(q⋅(EI×E2))EEEEEEEEEEEdsE(L5+L5,EL6+L6)E(SM=0)EaEEEuEdaMMEEEquaEdEdEEsEaEEEEE
IEMfdECEE≠0EEEEEEEEEIPEaIpCEduEEsEfaEEEEEEsdEEEMEpfasEEEEEEEEEEEEEwEd dEESMEEEEsEEE
(EEEEEEdEasdEdEEEEEEEdEdPEasdIIEdEEEs).E

•MadEEEEEEpECaEEzadEEEEaIpCEduEEE|A⊥ |2I|A//|2 dEsdEEEEEdfEEpEEsEEEEEEEEEEMfdEfaEEEEEEuEEEEdE
(A.KaMaE 0407076)

B�VV
• dEEEEEEEdEfECEEEdd aIpCEduEEsEEEEdEECudE,EExpEEssEEMEdfEEEEEadEEadEEEEEdEEIsE
EEECEEEaEEpECaEEzadEEEEaIpCEduEEs:

B E
�

φK
*0
E

dPEEEE

dPEEEE

dPEEEE



M.MEsEEMEEE- IdHEP04EEAuMusdEI7df2004

Bs�J/ψφangular analysis and ∆Γs

- With ~200 signal events 
CDF finds a large value for 
the lifetime difference (1/84 
odds of being compatible 
with the SM value 0.12, ~3 
sigma away from ∆Γs=0)

-Tantalizing for untagged 
CP violation studies in Bs
decays exploiting a large 
∆Γs

- With 260 pb-1 of data 
measure (time dependent) 
polarization amplitudes from 
angular distribution of 
Bd�VV and Bs�VV

-Bd amplitudes compare 
well with Babar/Belle

-Extract ∆Γ from time 
dependent Bs
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• SEzEaCCEE∆Γs wEuCEECEEMEEEEEEwsEEEEEuEdaMMEEEsduEEEsE
– faEEEE EECCEEEEs EECCEEEEs CEkEEdfEIEIEsdECEEausEEEEEdfEECEwEEEdaMMEEME
EEEEEEEEEd

• Bs(d)+Bs(d)EEadEEEEEEEEEadsEdEEaEdPEEEMEEsdadE:

UEdaMMEEEBsEEEEads

• MEasuEEEφs wEdfEdfEEMECEEEEBs�JIψφ EEEIEuEdaMMEEEsaIpCEE(dEIEE
EEpEEEEEdEaEMuCaEEaEaCdsEs)

• MEasuEEE“γ” EEEIEBs�K*+K*- aEEEBs�K*0K*0 (M.dCEEsfEE,I.duEEEds
’96)E

• IEEMEEEEaC,EpEEEEEEEEaECaEMEECEEEdEIEEEEEEEEEEEE,EdPEasdIIEdEdE
paEaIEdEEsEEEEBs EEEadsEIadECEEIEasuEEEEdfEsEwad.

IB:EEEEEasEEEEEVVEEEEadsEdfEsEEsEEaCEEEEEEEdEEIsEaEEsEEMEEEEIEdfEEsquaEEEEEEEaEfEEEE
dfEEfECEEEdd aIpCEduEEs.EIEdEEEEEEEEEEdEEIsEEEdEsfEwEEfEEEE(sEIECaEEExpEEssEEEs).
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Online
Track
Impact
Param.

35µm⊕ 33µm
resol⊕ beam
⇒ σ≈47µm

SECEEEEEVEEdExETEaEkEE

Primary 
Vertex

Secondary 
Vertex

BDecay Length
Lxy

Lxy ≥≥≥≥ 450µµµµm
PT(B) ≥≥≥≥ 5 GeV

d = impact parameter

• TEEMMEEEEMEEEEEEspCaEEEEEEEdExE
adEdddEEpEEEEEupEEEdEEECdEEEwE
aEEaEEEEsduEdEEEEHEaEdEdCaEEuE
pfdsEEs,EjusdEadEIdHEP04:
– BE,s�f+f’- (PuEzE,EdP-6)
– dfaEIEPfdsEEsE(dEEEE,EHQ-4)
– B�VVEdfEsEdaCk

Main Trigger requires: 
� 2 opposite charge tracks,  
� Pt ≥ 2 GeV/c, 
� impact parameter |d0| > 120 µm 
� Scalar pt sum > 5.5 GeV/c
� Projected decay length Lxy > 200 µm
� 2° < ∆φ< 90°
Add a dynamically prescaled LOWPT trigger with 
no opposite charge and no Pt sum to fill available 
bandwidth at low luminosity
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WfdEBs� ϕ ϕ
• C�sss dEaEsEdEEEE(EdfEEESMEEEaMEaIsE<I%)E,EEBsE
EEuEdEEpaEdEEEEBE�φK*0

• PuEEEpEEMuEEEEEEadE(wEdfEEWPEEdEE)E
• BEdfEBs aEEEaEdE-Bs EEEdEaCEsdadEsEEEEadEEEdEEφφ
• (dEIEEEEpEEEEEd)EaEMuCaEEaEaCdsEsEpEEjEEdEEudEdfEEdPE
EEIpEEEEds
– AEEEssE∆Γs asEEEEBs�J/ψφ (what about if they are 

different ?)
– TEsdEpECaEEzadEEEEpEEEEEdEEEsEEEEIEdfEEEdE(EEIpaEEEwEdfE
BE�φK*0)

• IEEEEEEEdEasdIIEdEdEExpEEdEEEEEEdfEESM,ECudEEEwE
pfdsEEsEEEEC�sss dEaEsEdEEEEIEdEEadEEECdES(φKS)EEaduEaCCdECEaEEdEEO(I)EdPEasdIIEdEdEEEEEEEBs� ϕ ϕ
(E.M.EM.MaEEaC fEp-pfI02089I) 0.0840.II7Γ⊥ IΓTEd

3.68I.79BM(I0-5)

QdddId

Look for it 
 !

• M.MaEEaC EEdEE
• AdwEEE,ESEEE (200I)� aEMuCaEEEEEEECadEEEEEEEuEdaMMEEEsaIpCEEdEECEEEEIpaEEEEwEdfEC�E
pEEMuEEEEEEadsE(E.M.EBs�K*0 ρ0)EaEEESU(3)EassuIpdEEEsE(EEEEEEEEEEEdEIEEEEpEEEEEEEEEEE
daMMEEM)

• dadda EdEaCE(fEp-pfI0406I92)E� EEdEEIEEEEEEwEpfdsEEsEpaEaIEdEEsEEEEIEdEIEEEEpEEEEEdE
aEMuCaEEaEaCdsEsEEEBs� ϕ ϕ (aEEEBE�φK*0)

• LE-Lu-YaEMEfEp-pfI0309I36E(puCCEsfEEEEEEPMd)EEaCEuCadEEEBMEaEEEpEEp.EpECaEEzadEEEEEEE
Qddd;EEadEEEsEpaEdEEuCaECdECaEME

MEEEEdEappEaEaEEEEEEECEddEEaduEE:
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Bs � ϕ ϕ AEaCdsEsEfEMfCEMfds
AECCEEEEaEaCdsEsEwasEpEEEEEIEEEEEE
aEdEEEpadEEEEEEEaEsIaCCEsEMEaCEEadE

IEEIaCEzEEEadEEusEEMEaEEdfEEEBs�VV
EEEad:EBs�J/ψφ
•sEIEEsdsdEIadEEEEEEEEEEEEEEEdEEaEEEC
•sEzEaCCEEEadE
•pEEEuEdEEEEEadEEEEEEBs Es BE (EsIEE)EEaEEECs
•EEEEφ�Κ+Κ− EEEdfEEEEEaCEsdadE

MaxEIEzEEdfEEsEEEEEEuEEdEEE:E

3.a  ;   
)(2/

)(1

min

=
+

∝
tBa

t
S

ε

wfEEEEε(d)EEsEdfEEsEMEaCEEEEEEEEEEdEEEEIEMd
AEEEB(d)EEsEdfEEExpEEdEEECaEkMEEuEE
dEEIEsEEECaEEEEsdEapECadEEE EEEEdfEEsEdE
dEEEEsECEEdEEEEEuds.
dEEEa=3EIaxEIEzEEdfEEsEEsEdEEEddEEEMEEEE
EEEEaE3Eσ EEsEEEEEdEwEdfE99%EdL.
(G.PuEzE,EfEp-pfdsEEsI0308063)

IEEEEEEaduEEE:EEpdEIEzadEEEEEEEEpEEEEEd
EEEMdEEEEIaCEzadEEE

dEEE dfEE EEEdEECE saIpCEE IaxEIEzEE usuaCE
sEMEEEEEaEEE:

• LLLLxdxdxdxd :EdEaEsEEEsEEEEEadECEEMdfEpEEjEEdEEE
aCEEMEBs ECEMfdEEEEEEdEEE

• χχχχ2222xdExdExdExdE:EBs EEEdExEχ2EEEEdfEEdEaEsEEEsEEpCaEE
• E0E0E0E0BBBB:::: Bs EIpaEdEpaEaIEdEEEwEd dEEdfEECEaIE
CEEE

• Pd(Pd(Pd(Pd(φφφφ):):):): TEaEsEEEsEEIEIEEduIEEEEEE
EaEEEEadEs

• E0E0E0E0IEEIEEIEEIEE((((φφφφ):):):): IEEEEIpaEdEpaEaIEdEEEwEd dfEE
CEaIECEEEEEEEφEauMfdEEEdEaEks

OpdEIEzEEEEuds

   
)()(

)(
tBtS

tSSig
+

=
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OpdEIEzadEEEEsaIpCE

MMMMKKKKKKKK ∈∈∈∈ [0.985,I.0]E[0.985,I.0]E[0.985,I.0]E[0.985,I.0]EUUUU
[I.04,I.06]EGEVIE[I.04,I.06]EGEVIE[I.04,I.06]EGEVIE[I.04,I.06]EGEVIE2222
MMMMBEBEBEBE∈∈∈∈ [4.9,6.0]EGEVIE[4.9,6.0]EGEVIE[4.9,6.0]EGEVIE[4.9,6.0]EGEVIE2222

|M|M|M|MKKKKKKKK----MMMMφφφφ|<I5EMEVIE|<I5EMEVIE|<I5EMEVIE|<I5EMEVIE2222
EEEECEdfEEEEECEdfEEEEECEdfEEEEECEdfEφφφφ’s’s’s’sφφφφ φφφφ

MMMMKKKKKKKK ∈∈∈∈ [0.985,I.0]E[0.985,I.0]E[0.985,I.0]E[0.985,I.0]EUUUU
[I.04,I.06]EGEVIE[I.04,I.06]EGEVIE[I.04,I.06]EGEVIE[I.04,I.06]EGEVIE2222
MMMMBEBEBEBE∈∈∈∈ [5.0,5.5]EGEVIE[5.0,5.5]EGEVIE[5.0,5.5]EGEVIE[5.0,5.5]EGEVIE2222

|M|M|M|Mµµµµµµµµ----MMMMJIJIJIJIψψψψ|<50EMEVIE|<50EMEVIE|<50EMEVIE|<50EMEVIE2222
|M|M|M|MKKKKKKKK----MMMMφφφφ|<I5EMEVIE|<I5EMEVIE|<I5EMEVIE|<I5EMEVIE2222JIJIJIJIψψψψ φφφφ

SEEECaEESEEECaEESEEECaEESEEECaEESEMEaCEEEMEEESEMEaCEEEMEEESEMEaCEEEMEEESEMEaCEEEMEEEdEEaddEEaddEEaddEEad

AECaEkMEEuEEEEEEEEfEEEsaIpCEEEEEIEφsEEECaEEsEusEEEEEEE
EpdEIEzEEMEsECEEdEEE,EaEEEExECuEEEEEEEIEdfEEdEECEEIEasuEEIEEd:EE

�AEEEEECEasEEEEaEEEuEdEEMEExpEEEIEEdEEEEdEpEEEEaEEEpdEIEzEEECaEkMEEuEE
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Bs � ϕ ϕ EEEEEEEE

• SEaEEfEwEEEEwE±3σ (72EMEVId2)EaEEuEEEBsIassEpEakE
• dEICEEadEEEaCECaEkMEEuEEEEsdEIadEEEEEEIEaEE
aEEEdEEEaCEEEEEpEEEEEdECaEkMEEuEEEsaIpCE

• TEdaCECaEkMEEuEEEEEECuEEsE0.45EEEEEdsEEEEIE
BE�φK*0EIEsEEEEdEEEEadEEEEpEakE

• AEEEEMEdfEEpEEsEaCEE EadasEdEEECdEEfaEMEEdfEE
sEMEEEEEaEEEEEEEdfEEsEMEaCEEEEIE4.7Eσ dEE4.8Eσ

Pt
φ2 [GeV/c2]

>0.0011d0min
φ2 [cm]

>0.004d0min
φ1 [cm]

>2.0>2.5Pt
φ1 [GeV/c2]

<6<10χ2
xy

<0.008<0.008IpBs
[cm]

>0.03>0.035Lxy [cm]

LOWPTMain dataset
Optimized set of cuts for Bs→→→→ φ φφ φφ φφ φ

12 EEEEdsE

I.95ECaEkMEEuEE

8 EEEEdsE

.75ECaEkMEEuEE

4.7 σ

4.8 σ
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Bs � φ φ

s s
s corr

s

N(B ) (B ). ( / )ε(ψφ)BR(B φφ)
N(B ) ε(φφ) ( )

φφ BR ψφ BR J
ψφ BR K K

ψ µ µ
ϕ

+ −

+ −

→ → →→ = ⋅
→ →

BR = (1.4 ± 0.6(stat) ± 0.2(syst) ± 0.5 (BR)) ×××× 10-5

From PDG *From MC

QCD Factorization: BR = 3.68 * 10-5 (Li-Lu-Yang hep-ph/0309136)

BM(Bs � ϕ ϕ)E(I)E

* BR(ψφ) needs to be rescaled for fs/fd
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BM(Bs � ϕ ϕ)E(II)
• SdsdEIadEEEEEEEEEEEIEEadEEECdE
EEEIaCEzadEEEEIEEEEBMEuEEEEdaEEddEaEEE
aCEEaEdEsEIECaEEEEEsEzEEdEEdfEEsdadEsdEEaCE
EEEEEE

• TfEEEdEuEEEEdaEEddEEEEpECaEEzadEEEEEEEdE
EEEsEEEadEEEE(EaEdECEEMEduEEEaCEEEaEdEEEE
EEE0E%EdEEI00%EEaEME)

• ∆Γs uEEEEdaEEddECasEEEEEEdfEEpEEEEEEEEEdfEEEdEEaCuEEEE:E∆ΓsIΓs =E0.I2E± 0.06
• PECaEEzadEEEEuEEEEdaEEddEEEEEEEEEsEEECadEEE
dEEdfEEsfEEdEEEEEEEEdEEEEECEEEdEIEEEEEEdPE
EEEEEEEIpEEEEd:
� MEasuEEEsEEEEpECaEEzadEEEEaIpCEduEEE
(sEMEaCEEEEdEECEaE)

• BMEEsEEadfEEEEEEdfEECEwEsEEEEEEspEEdEdEE
QdddE(CudECaEMEEEEEEEEEEEaEdEsEEMCEE
EEEadEIEEEEaEEEusuaC)
� pEECaCCdEEEdEEEsdEEMEdEEEEECuEEEdfEsEIEEEE
EEEMCECaCEEEdsEdEEdakEEaEEaEdaMEEEEE
EEEEECadEEEdfEEEdEEEEEE

MECadEEEE
EEEEEEEEEBM

SEuEEE

39%TEdaCTEdaCTEdaCTEdaC

35%BM(JIBM(JIBM(JIBM(JIψψψψφφφφ )E)E)E)E

I4E%SuCETEdaCESuCETEdaCESuCETEdaCESuCETEdaCE

7.0%BBBBssss����φφφφφφφφpECaEEzadEEEpECaEEzadEEEpECaEEzadEEEpECaEEzadEEE

3.2%∆Γ∆Γ∆Γ∆Γssss uEEEEdaEEdduEEEEdaEEdduEEEEdaEEdduEEEEdaEEdd

3.2%BaEkMEEuEEEsuCdEaEdEEEBaEkMEEuEEEsuCdEaEdEEEBaEkMEEuEEEsuCdEaEdEEEBaEkMEEuEEEsuCdEaEdEEE

8.4%JIJIJIJIψψψψφφφφ dEECEEaEEEEEEEEEEEEddEECEEaEEEEEEEEEEEEddEECEEaEEEEEEEEEEEEddEECEEaEEEEEEEEEEEEd

7.4E%TEEMMEEEEEEEEEEEEdTEEMMEEEEEEEEEEEEdTEEMMEEEEEEEEEEEEdTEEMMEEEEEEEEEEEEd
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EEEEEMEEEEPEEMuEEE:EB± � ϕ K±

Particle ID: dE/dx in central 
tracking chamber

ϕ mass
UECEEEEE ExdEEEEEE
IaxEIuIECEkECEfEEEE
EEdEdEE:

•MKKK
•Mφ

•fECEEEdd aEMCE

•EEIEx EEEIEEEEEdE
EfaICEE

“Helicity angle”

MEasuEE:E

I(B± �φK±)

AdP(B± �φK±)

+EEEsEEdaEMCEEsEMEaCEEEEIEB±�E0K±, B± �K*0π,E
Bu,E�φX aEEEEEICEEadEEEaCECaEkMEEuEE

kaEEspE
EE
s
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B± � ϕ K± MEsuCds
dEdEMEsuCds

----0.07E0.07E0.07E0.07E± 0.I70.I70.I70.I70.046E0.046E0.046E0.046E± 0.0500.0500.0500.050AAAAdPdPdPdP

47.0E± 8.4439E± 22IB

B± � ϕ K±B± � JIΨ K±

IEEIaCEzEEdEECEEdEEB± � JIΨ K± dEE
IEasuEEEBM,EsEIECaEEdEEfEEquEEasEEEEE
Bs�φφ

� dEEssEEfEEk!

AdP sdsd.EdEEIEJIΨ K± AdP sdad.E
( )

.)(.)(17.007.0
)()(
)()()(

10.)(7.0.)(3.12.7)(

06.0
05.0

6

syststat
KBKB
KBKBKBA

syststatKBBR

CP
+
−++−−

++−−
±±

−±±

±−=
→Γ+→Γ
→Γ−→Γ=→

⋅±±=→

ϕϕ
ϕϕϕ

ϕ

HdAGEpEEEwEEdEEE04E
aEEEaMEs BaCaEIBECCEEEEsuCdsE

wEdfE~I00EEC-I



M.MEsEEMEEE- IdHEP04EEAuMusdEI7df2004

WfEEfEEdfEEEVEEdEEsW

K*0,K*±, φ clearly 
visible even without 
PID

Sufficienctly clean 
signals

Can improve with PID 
in the future

ΚΚΚΚ∗+∗+∗+∗+����ΚΚΚΚSSSS ππππ++++

ΚΚΚΚ∗0∗0∗0∗0����ΚΚΚΚ++++ππππ−−−−

φφφφ����ΚΚΚΚ++++ΚΚΚΚ−−−−
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IEdEEECdEφφ!

BE�φK*0EEwEdfEI80EpC-I EEEdddEEadaE
EEIpaEaCCEEEEEsEzEEaEEEpuEEddEwEdfEBE
EaEdEEdEsaIpCEsEwEdfE~80EEC-I

IEEdfEEEEaEEEuduEEEExpEEdEdEEsEEEIEEEE
EadaE(x2EEEEdapE),EEIpEEEEEEEaCECEadEEEE
(sEMEaCEwEEdf)EaEEEIuEfECEddEEEEEEEEEEEEdE
EEEsECEEEEEdEaEkEEME(EECEEEEaEEEEEECEEE)

SECEEdEEEEsEIECaEEdEEBs�φφ

SEMEaC

Bu,E
EfaEICEss Bs

EfaEICEss
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EuEdfEEEBs IEEEs
• MEEfEfaEEEsdEEEE
EEdEEEsdEEMEBs�VVE
EEEadsE
(LE,Lu,YaEM fEp-pfI0309I36)
• OECdEdfEEπ0-CEssE
sfEwEEEEEdfEEdaCCEE
fEEE

• MEasuEEEdfEIEaCC!
– K*+K*-IK*0aEdE-K*0
uEdaMMEEEaEMuCaEE
aEaCdsEsEMEEEsEγ (wEdfE
SU(2)EassuIpdEEEs)

(dCEEsfEE,duEEEds)
– φρ0 EEIEEadEEECdE
ECEEdEEEWEakEPEEMuEE

I

0.007

0.I7

0.09

0.009

0.I4

BMIBM(φφ)
(EEECuEEEME
EauMfEE BM)

36.8φφ

BM(I0-6)dEEad

0.2K*0φ

3.72K*0EaEdE-K*0

I.67ρ0φ

2.I0K*+K*-

I.95K*0ρ0

Pu
re

 p
en

gu
in

b�
s

b�
d

TEEMMEEEEEEEEEEEEdEEEdEEEECuEEEE
(CudEExpEEdEEEEEEdEsEIECaE)
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WEdfEEadasEdEEEwEEEEdapEEsEIEEEEwEBsEIEEEEwECCECEEEIEEEEsECCE:
•BEddEEEdEaEkEEM,EPIdE
•X2ECuIEEEsEdd
•EEEEEadEEEdEEMMEEEEEEEEEEpEEIpdE(E.E.EEEEIEC)Eφ�K+K- EEEads

MEasuEEE“uEdaMMEE” quaEdEdEEsEwEdfEBs�φφEEEEds:
�PECaEEzadEEEEaIpCEduEEs
�<τφφ>
IEEEEsEMEEEEEaEdCdEIEEEEsdadEsdEEsEdEEpEEEEEIEdPEIEasuEEIEEdsE(EuCCEMuEEII)

dEEECusEEEEaEEEpEEspEEdEEE
WEEfaEEEsECEEdEEEI2I2I2I2 sEMEaCEEaEEEEadEsEEEEEdfEEpuEEEpEEMuEEEBs�φφ
EEEadsEEEEI80EpC-I EEEdddEIIEEadaE(4.8Eσ EEEEEEEE).EWEEIEasuEE:E

( )

.)(.)(17.007.0
)()(
)()()(

10.)(7.0.)(3.12.7)(

06.0
05.0

6

syststat
KBKB
KBKBKBA

syststatKBBR

CP
+
−++−−

++−−
±±

−±±

±−=
→Γ+→Γ
→Γ−→Γ=→

⋅±±=→

ϕϕ
ϕϕϕ

ϕ

( ) 510)(5.0.)(2.0.)(6.04.1)( −⋅±±±=→ BRsyststatBBR s ϕϕ

SEEEEaCEEdfEEEEfaEICEss EEEECEpdEEEE EEEadsEEEEdddEMEEEEEEdEEEsdEEME
EEsuCdsEaCsEEEEEEBu,E:EfEEEEpEEMuEEEEEIEEadEEEB± �φK±
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BaEkupEsCEEEs
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BsEEEEadsEdEEJIpsE φ

• dEEadEEEIEEadEEECdEaEsEEMCEEaIpCEduEE
• UEdaMMEEEdEIE-EEpEEEEEdEaEaCdsEsEIEasuEEECEEEdEIEE
EEEEEEEEdECEdwEEEEdPEEEEEEaEEEdPEEEEEsdadEs

• GEEEEEEEEduaCCdEaEEEssEdEEdKMEaEMCEsE(φs)
• GEEEEaEEEssEdEE∆Γs
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• AdwEEEEaEEESEEE (fEp-ExI0I0683)EpEEpEsEEEaEIEdfEEECasEEEEEEdfEEsduEdE
EEEaEMuCaEEEEEEECadEEEEEEEpuEEEpEEMuEEEEEEadsE(dfEEEEEECuIE)EEEIpaEEEEdEE
aEdEEE-pEEMuEEEEEEadsEwfEEfEEaEEMEEEEγ (C�s dEaEsEdEEEs)EEEEα (C�E
dEaEsEdEEEs)

• EasdEaEaCdsEsE� EEEEEdEEEEEEdaMMEEM!
• AECEdEEEEusEEuCEIEEEsEaEEEaEEEssECCEEdEEdddISVT,EEpEECaCCdEdddEEaEECEEsuEEEssEuCE
wEdfEfEMfECuIEEEsEdd

• BsEIEEEsEEaEEMEEEEaEEEdEEEaCEEEEsdEaEEdEdEEdfEEBE,u IEEEsEaEaECaCCEEadEB-EaEdEEEEsE

AdwEEEESEEE MEEE

Many of the 
interesting 
decay color 
suppressed !
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Quadrant of CDF II Tracker

LAYER 00: 1 layer of radiation-hard silicon at very small radius (1.5 cm)
(expected 50 fs proper time resolution in Bs → Ds π )

COT: large radius (1.4 m) Drift C.
• 96 layers, 200ns drift time  
• Precise PT above 400 MeV/c 
• Precise 3D tracking in |ηηηη|<1 

σ(1/PT) ~ 0.1%GeV –1; σ(hit)~150µµµµm
• dE/dx info provides >1.3 sigma 

K/ππππ separation above 2 GeV 

SVX-II + ISL: 6 (7) layers of double-side silicon (3cm < R < 30cm)
• Standalone 3D tracking up to |ηηηη|= 2
• Very good I.P. resolution: ~30µµµµm (~20 µµµµm with Layer00)

TOF: 100ps resolution, 2 sigma K/ππππ
separation for tracks below 1.6 GeV/c 
(significant improvement of Bs flavor 
tag effectiveness)

TIME OF FLIGHT
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B± � ϕ K± MEsuCds
dEdEMEsuCds

----0.07E0.07E0.07E0.07E± 0.I70.I70.I70.I70.046E0.046E0.046E0.046E± 0.0500.0500.0500.050AAAAdPdPdPdP

47.0E± 8.4439E± 22IB

B± � ϕ K±B± � JIΨ K±

IEEIaCEzEEdEECEEdEEB± � JIΨ K± dEE
IEasuEEEBM

0.0IE0.0IE0.0IE0.0IE± 0.I2E0.I2E0.I2E0.I2E± 0.050.050.050.05
8.68.68.68.6± 0.8E0.8E0.8E0.8E± 0.70.70.70.7

BECCE

0.04E0.04E0.04E0.04E± 0.09E0.09E0.09E0.09E± 0.0I0.0I0.0I0.0II0.0+0.9I0.0+0.9I0.0+0.9I0.0+0.9----0.80.80.80.8± 0.50.50.50.5BaCaE

----0.07E0.07E0.07E0.07E± 0.I7+0.060.I7+0.060.I7+0.060.I7+0.06----
0.050.050.050.057.2E7.2E7.2E7.2E± I.3EI.3EI.3EI.3E± 0.70.70.70.7dddddddddddd

---5.5+2.I-I.8E±0.060.060.060.06dLEO

AdPBMExpEEEIEEd

0.05 0.05 0.05 0.05 ±±±± 0.050.050.050.05
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BE�φK*0EEEIpaEEsEEE

• BECCEEfEp-ExI03070I4E
(80EEC-I)E� 59EEEEEds
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Bs→JIψ φ dEECEs

Bs mass spectrum fitted with a gaussian for the signal and 
an exponential model for the background. Systematic 
coming from the fit is taken into account
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Bs� φφ EEEEdsEaEEEEMEdfEECEwpd

• We can combine the significances of the Scenario A and LowPt exclusive samples to obtain 
the total significance of the Bs! φφφφφφφφsignal:

σσσσtot = σσσσScA*σσσσLowPt*(1-log(σσσσScA*σσσσLowPt))

The result σσσσtot = 4.8 σσσσ is very close to the standard 5σ σ σ σ criteria to claim for an observation and it 
can anyway be considered more than a strong evidence
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BaEkMEEuEEs
� Due to the large width of K* and to 
its close mass value to mφφφφ    we get in our 
Bs signal window a reflection from Bd!
J/ψψψψ K* for Bs! J/ψψψψ φ φ φ φ and from Bd! φφφφK* 

for Bs!φφφφφφφφ

�    We get an estimate of this 
contribution by evaluating from MC 
the efficiency of recostructing a Bd! J/ψψψψ
K* event as Bs! J/ψψψψ φ φ φ φ and from the 
measured BRs and fs/fd

�    As a cross-check we can evaluate the 
contribution from the sidebands 
substracted mass spectrum of the φφφφ
meson, in which the only remaining 
source of background comes from the 
Bd! J/ψψψψ K* reflection that doesn’t enter 
the Bs sidebands region


